The primary goal of a long-term program at the National Research Institute for Nutritional Diseases has been testing hepatocarcinogenicity of food contaminants in primates. More than 100 animals have been exposed to plant alkaloids and mycotoxins for as long as ten years. Some of the mycotoxins, such as aflatoxin and sterigmatocystin, are known hepatocarcinogens in rodents after oral and parenteral administration [I, 3, 61, and the latter mycotoxin can induce skin lesions, including squamous cell carcinomas, in rats after topical application [5, 61. The only neoplasm recorded in any animal in the National Research Institute for Nutritional Diseases study originated after chronic exposure to sterigmatocystin. The possibility of an etiological relationship exists.
Squamous Cell Carcinoma in an African Green Monkey
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In 1969 a male African green monkey (Cercopithecus pygerethrus pygerethrus) was selected for an experiment to test the carcinogenicity of the mycotoxin sterigmatocystin. The dose was 20 mg/kg every two weeks via orogastric intubation, but occasionally dosing was weekly at 10 mg/kg. The total dose over a nine-year exposure period was 14.5 g. The mycotoxin was dissolved (10 mg/ml) in dimethyl sulfoxide and before dosing, animals were sedated with approximately 2-mg/kg-phencyclidine hydrochloride after a 12-hour fast. In a parallel exper-iment the sterigmatocystin was dissolved in corn oil. There were ten treated and six control monkeys in both experiments. Control monkeys received equivalent volumes of the solvents only, via the same route.
During exposure the monkey's body weight increased from 2.0 to 5.2 kg. At necropsy a year and a half later the weight was 5.4 kg, thus there was no marked effect on growth, although healthy adult males have a mature body weight of more than 6 kg.
After nearly nine years exposure, the sterigmatocystin administration was stopped and the monkey was held for observation. In 1980, over ten years after the experiment started, a lesion developed on the monkey's face. The exact site of primary origin is unknown. It was noticed as a swelling on the proximal nose between the eyes left of the midline. Four months later it had enlarged irregularly so the left eye was completely closed and the right eye partly closed ( fig. 1 ). The monkey had to adopt abnormal postures to see and sonorous respiratory sounds developed due to obstruction in the upper respiratory tract. The monkey was killed.
At necropsy the maximum gross dimensions of the lesion were 4.5 cm rostrocaudally, 4.0 cm dorsoventrally, and 3 cm transversely. When cut, the lesion had off-white, almost shiny, firm, slightly granular surfaces ( fig. 2 ). The tumor extended from subepidermal rostrally to just beneath the respiratory epithelium of the nasopharynx and the squamous epithelium of the oropharynx and the conjunctival mucosae of both eyes, but no direct involvement of these epithelia were detected. It had penetrated the cribriform plate into the cranial cavity ( fig. 2) .
The normal anatomy of adjacent soft tissues was disrupted by this space-occupying lesion, but macroscopically no metastases were detected.
For histological examination, tissues were prepared by standard methods and examined with a light microscope. The tumor was a squamous cell carcinoma of moderate differentiation with three main cellular components. The foci of neoplastic squamous cells were mixed with a strong, disorganized but non-neoplastic fibroblast response with large disseminated foci of round cells resembling histiocytes. Some whorled keratin pearls were present with the squamous cells ( fig. 3 ). No microscopic metastases were seen, but there was local invasion of adjacent bony structures.
The fibroblastic component in this tumor represents a strong, disorganized desmoplastic response. If the round cell component represents an immunological reaction to the neoplastic tissue, it failed to cause any significant necrosis.
In the liver, grossly and microscopically, the parenchymal anatomical architecture was changed diffusely and completely by nodular regeneration. Hepatic tissue response to this hepatotoxin has been documented in rats and monkeys [3,4, 61. In this monkey there was no cirrhosis. While the microanatomy was changed by diffuse disruption of the sinusoids and liver-cell plates by the regenerative nodules, it is suspected that post-hepatotoxic stabilization occurred since signs of active changes were minimal, and the tissue was supple, not friable. This liver response sometimes has been termed regenerative hyperplasia, but in our experiments it made no difference to liver weights. They were about 1.9 g/100 g body weight for treated and control animals. Liver lesions were similar for both solvents.
A literature survey did not reveal other reports of spontaneous squamous cell carcinomas in African green monkeys, although they have occurred on the tongue of rhesus monkeys (Macaca mulatta). They also have been induced by radiation in rhesus monkeys and baboons 121.
Although the occurrence of this tumor may be purely incidental, administration of this known carcinogen may be causally related. Sterigmatocystin is a proximal carcinogen capable of inducing squamous cell carcinomas in rat skins [5, 61. It is probable that small quantities of this irritant toxin regularly contacted the epithelia of the pharynx during the intubation. Reflex vomition after administration of toxins via this route commonly occurs in this species. The vomitus also would bring toxin into contact with the area. This strong reflex persists, even after anti-emetic blockade and fasting. Other routes of administration should be utilized for 
Cutaneous and Systemic Porcine Mastocytosis
A. BUNDZA and T. W. DUKES
Cutaneous and visceral mast cell aggregates were found in three slaughter pigs in Ontario (pigs 1 and 3) and Quebec (pig 2). Eperythrozoon organisms were present on and in the erythrocytes of pigs 1 and 2 within mast cell aggregates.
Reported porcine mastocytomas have been limited to the skin [4] with no involvement of visceral organs [6] . It may be difficult to determine whether mast cell aggregations represent a neoplastic or an inflammatory process, since mast cells can accumulate in chronic inflammation [5] and parasitic diseases [ 11.
Multifocal dermal nodules ( fig. l ), 2 to 10 mm in diameter, were distributed over the body and head of pig 1. The nodules were solid, gray-white, and some were ulcerated ( fig. 1 ). Splenomegaly and hepatomegaly were found in pig 2. Multifocal, gray-white, firm nodules up to 2 cm in diameter, were found in the spleen, liver, and kidneys ( fig. 2 ). Firm gray-white, diffusely scattered nodules, 2 to 5 cm in diameter, were found in the liver and spleen of pig 3. The kidneys were enlarged and firm, with radiating white lines on the cut surface of the cortex.
Tissues were futed in 10% buffered formalin, routinely processed, stained with hematoxylin and eosin (HE), Giemsa, toluidine blue, Gram's, Ziehl-Neelsen and Gordon & Sweet for reticulin. Formalin-fixed tissue of pigs 1 and 2 were processed routinely for electron microscopy and examined.
All nodules were similar histologically and consisted of round to oval cells, with round or bean-shaped eccentric nuclei and moderate amounts of granular cytoplasm. Skin nodules were not capsulated, but those in the visceral organs usually were encapsulated and frequently they were subdivided by thin fibrous septa. Eosinophils were scattered throughout the mastocyte aggregations. Mitoses were rare. Metachromatic granules were demonstrated with toluidine blue and Giemsa stains ( fig. 3 ).
Single or multiple coccoid or elongated organisms were found in Giemsa-stained sections on the erythrocytes in a skin nodule of pig 1 (fig. 3, Inset) and in the spleen, liver, and kidney of pig 2. Loss of lymphoid follicles, marked fibrosis and foci of hematopoiesis were found in the spleen. The liver of pig 2 had variable periacinar fibrosis in addition to mastocyte aggregations of various sizes ( fig. 4) .
